The Higgs boson sector of the Minimal Supersymmetric Standard Model (MSSM) is investigated in a uniform way in the framework of the three most prominent soft SUSY-breaking scenarios, mSUGRA, mGMSB and mAMSB, especially concerning the Higgs searches at LEP2.
Introduction
The search for the light neutral Higgs boson is a crucial test of Supersymmetry (SUSY) that can be performed with the present and the next generation of high-energy colliders. The data taken during the final year of LEP running at √ s 206 GeV, while establishing a 95% C.L. exclusion limit for the Standard Model (SM) Higgs boson of m H > 114.1 GeV, showed at about the 2.1σ level an excess of signal-like events over the background expectation which is in agreement with the expectation for the production of a SM Higgs boson of about 115 GeV [1] . Within the MSSM, the LEP excess can be interpreted as the production of the lightest CP-even Higgs boson, which over a wide parameter range has SM-like couplings, or of the heavier CP-even Higgs boson, in a region of parameter space where the CP-odd Higgs boson A is light and the ratio of the vacuum expectation values of the two Higgs doublets, tan β, is relatively large.
In this work we investigate the predictions in the Higgs sector arising from the three SUSYbreaking scenarios: minimal Supergravity (mSUGRA) [2] , minimal Gauge Mediated SUSY Breaking (mGMSB) [3] and minimal Anomaly Mediated SUSY Breaking (mAMSB) [4] . We relate the high energy input from these scenarios in a uniform way to the predictions for the low-energy phenomenology in the Higgs sector, allowing thus a direct comparison of the predictions arising from the different scenarios. The MSSM Higgs masses and couplings are calculated using the program FeynHiggs [5] . We analyze the consequences of the results obtained from the Higgs search at LEP on the parameter space of the three scenarios. For the case where LEP excess is interpreted as a possible Higgs signal, we furthermore discuss the corresponding spectra of the SUSY particles in each scenario in view of the SUSY searches at the next generation of colliders. For details of the calculations, see [6] .
Input parameters and phenomenological restrictions
For the numerical analysis we have scanned over about 50000 models each for mSUGRA, mGMSB and mAMSB, where the parameters have been randomly chosen in the intervals as listed in Table I .
We also take into account some further constraints when determining the allowed parameter values. We require the contribution to the ρ-parameter to be smaller than 3 × 10 −3 [7] . We impose the lower limits on the SUSY particle masses based on the negative search results of Run I of the Tevatron and at LEP [7] . For the top-quark mass, throughout this paper we use the value m t = 175 GeV. A variation of m t by ±1 GeV would results in a change in m h of about ±1 GeV [8] . The GUT or high-energy scale parameters are taken to be real and R-parity symmetry is taken to be conserved. We require successful radiative electroweak symmetry breaking (REWSB) and parameter sets that do not fulfill the Charge-Color-Breaking constraints are discarded. We have imposed relatively mild naturalness upper bounds: mq 1.5 TeV, mg 2 TeV. We furthermore demand that the lightest SUSY particle is uncolored and uncharged. On the other hand, we do not demand a relic density in the region favored by dark matter constraints. As a conservative approach, we do not apply any further constraints from g µ − 2 or b → sγ (details can be found in [6] ).
For our numerical analysis we will focus on three different cases implying different restrictions on the MSSM parameter space.
(I) We investigate the full parameter space which is allowed in the three scenarios when taking into account the exclusion bounds from the Higgs search [1, 9] and the further constraints discussed above.
(II) The LEP excess is interpreted as production of the lightest CP-even Higgs boson of the MSSM: m h = 115 ± 2 GeV. In order to allow this interpretation, h has to have SM-like couplings to the Z, i.e. sin 2 (β − α eff ) 0.8. We also require that the decay of the light CP-even Higgs boson is SM like, i.e. the dominating decay channel is h → bb. The hbb coupling is mainly altered in two ways compared to the SM: it has an extra factor sin α eff / cos β and it receives a correction ∼ 1/(1 + ∆m b ). Therefore we demand sin 2 α eff / cos 2 β 0.8 and |∆m b | < 0.5.
(III) The LEP excess is interpreted as production of the heavy CP-even 
Numerical analysis
In Fig. 1 we show Table II shows the upper bound on m h and the exclusion limit on tan β for the three different scenarios. The upper bound on m h is lower than the one in the unconstrained MSSM [9, 10] , and the exclusion limit on tan β is also more restrictive. This is caused by the fact that not all parameter combinations of the unconstrained MSSM can be realized in the three SUSY-breaking scenarios that we discussed here. In the mAMSB scenario, the experimental and theoretical constraints imposed in our analysis affect in particular the region of large m 0 and m aux . We find no allowed models with m aux 70 TeV, mostly due to the imposed naturalness bound. Concerning the hbb coupling, sin 2 α eff / cos 2 β is always larger than 0.9, and values of sin 2 α eff / cos 2 β > 10 are possible for large tan β. Positive values of ∆m b , are bounded from above by ∆m b 0.5. On the other hand, we obtain negative contributions as large as ∆m b ≈ −0.8, giving rise to a strongly enhanced hbb Yukawa coupling.
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We also studied the mass spectra in the three soft SUSY-breaking scenarios assuming that the LEP excess is due to the production of the h or H boson in the MSSM (cases (II) and (III)), which are shown in Table. III. At Run II of Tevatron, neutralino and chargino searches would be sensitive to part of the parameter space. For the LHC, on the other hand, the third generation squarks and gluinos can always be produced. A LC with √ s 1 TeV will offer a good opportunity to observe part of the gaugino and slepton spectra. 

Conclusion
We have discussed the implication of Higgs searches at LEP2 in the scenarios of mSUGRA, mGMSB and mAMSB. We have found upper bounds on m h , exclusion limits on tan β and constraints on the parameter space of the three different scenarios. For case (II) and (III), we furthermore investigated the corresponding spectra of the SUSY particles in view of future SUSY searches.
